Abstract. Brazil has the main producers and exporters of chicken meat, which is classified as the third largest world chicken meat producer and lead exporter. This study aimed at analyzing the body discomfort perception in poultry slaughterhouse workers and its associations with the task characteristics. The study included 290 workers, 200 women (34.7±7.7 years) and 90 men (36.8±8.2 years). A body map for evaluating discomfort and an interview regarding organizational issues and criteria of the OCRA method were used. Descriptive statistics and chi-square test (p0.05) were used. It was found that 87.6% of respondents performed repetitive tasks, 86.2% performed rest breaks, 82.8% performed job rotation (2-7 tasks) and 61% used tools. It was also found that 67.2% felt discomfort in at least one body region, and the symptoms most often reported were pain, fatigue and tingling. The body regions most frequently cited were: shoulders (62.6%), neck (46.2%), spine (36.4%), forearms (31.3%), arms (29.2%), wrists (25.6%) and hands (25.6%). In sectors artificially cold (n=204), 54.1% felt cold. There was no association between body discomfort and gender, task characteristics, performance of rest breaks and job rotation, use of tools and time working in the company; however, there was association with cold perception (p=0.035).
Introduction
Brazil has the main world's chicken meat producers and exporters and currently 94% of its production is aimed at foreign trade, and in 2009 the country was ranked as the third largest producer and largest exporter [1] . However, improvements of the working conditions in this sector have not grown at the same rates [26] .
According to Caso, Ravaioli, and Veneri [7] , poultry slaughterhouse workers are exposed to biomechanical risk factors for the emergence of upper limb -work-related musculoskeletal disorders (ULWMSDs), such as repetitiveness, high frequency of technical actions, excessive use of force, awkward postures, insufficient recovery time, use of tools and exposure to cold. The Occupational Safety and Health Administration (OSHA) [19] also states that work in artificially cold environments represents a risk factor for the development of WMSDs.
In a study conducted with 1744 hospital workers, a strong association between complaints with the environment temperature and upper limb musculoskeletal disorders was found (OR = 2.73, CI 95% = 2:24 to 3:33) [16] . Chen et al. [8] reported that people feel uncomfortable and are exposed to health risk factors when entering an air-conditioned environment, if the instantaneous change in air temperature exceeds the thermoregulation capacity. There is evidence that workers exposed to low temperatures have physiological reactions and these are dependent on sex (women are more sensitive to cold stress than men) and on environment temperature [3] .
Comfort is defined as a subjective sensation produced when there is no localized pressure on the body, and can be assesses by a body "map" of the discomfort regions [15] . The presence of body discomfort is a symptom of WMSDs [19] ; therefore, this issue is addressed in several studies [14, 25, 30] , also including poultry slaughterhouse workers [11, 17, 23, 28] .
The OCRA method (Occupational Repetitive Actions) is composed of two tools (checklist and index) and aim to assess the risk exposure of UL-WMSDs in workers who perform repetitive movements and efforts of the upper limbs [18] . Repetitive tasks are characterized as cycles (regardless of duration) with movements of the upper limbs or repetition of the same work gesture for most of the time (over half) [12] .
By analyzing the tasks of 943 poultry slaughterhouse workers, Colombini and Occhipinti [11] found that the risk of these workers was classified as intermediate and there was prevalence of WMSDs.
Therefore, the aim of this study was to analyze the body discomfort perception in poultry slaughterhouse workers and its associations with the task characteristics (repetitive and non repetitive), performance of rest breaks and job rotation, use of tools, cold perception and time working in the company.
Method

Participants
The study was conducted in a poultry slaughterhouse in the state of Santa Catarina -Brazil, with 3000 workers, distributed in different sectors (scalding, cutting and shipping) working in three shifts. The sectors were classified according to the type of air conditioning used in the environment: artificially cold (cutting and shipping) and natural (scalding). The environment temperature in the artificially cold sectors ranged from 10.9 to 11.5°C. The daily working time was of 08 hours and 48 minutes, with breaks of one hour for meal, 10 minutes for physiological necessities and eight minutes for worksite physical exercise.
The sample was randomly selected and occurred through a list with the names of workers. After selection, the workers were invited to participate in the study in their workplace and signed the consent form, following to a private room to be interviewed. The procedures were approved by the local Ethics Committee in Research with Human Beings, According to the Declaration of Helsinki.
The study included 290 workers, 200 women (34.7 ± 7.7 years) and 90 men (36.8 ± 8.2 years), with average time working in the company of 8.8 ± 5.0 years.
According to the Body mass index classification (BMI) of the World Health Organization for adults [31] , it was found that 1.7% of workers were underweight, 56.2% had normal weight, 31% were overweight and 11% were obese, while 45.9% performed some type of regular physical exercise.
Instruments
A human body diagram for discomfort assessment was used as measuring instrument [13] , in which workers should report and/or show the body region they perceived pain/discomfort. Questions regarding data to identify workers, work organization (presence of job rotation, rest breaks and use of tools) and cold perception were also used. For the analysis of repetitiveness, the workers were videotaped for one minute performing their activities using the criterion of the OCRA method [12] to classify them.
Data Analysis
Descriptive statistics was applied (mean and standard deviation) and to verify the relationship between variables, the chi-square test was used (p 0.05).
Results
Based on the results obtained, it was found that 87.6% of interviewed workers performed repetitive tasks, 86.2% performed rest breaks, 82.8% performed job rotation (2-7 tasks) and 61% used tools. Moreover, it was found that 67.2% felt discomfort in at least one body region, and the symptoms most often reported were pain (84.6%), fatigue (51.3%), tingling (19.0%), loss of strength (14.4%), limitation of movement (8.7%), heaviness (13.8%) and swelling (2.1%). The body regions most frequently cited were: shoulders (62.6%), neck (46.2%), spine (36.4%), forearms (31.3%), arms (29.2%), wrists (25.6%) and hands (25.6%) (Figure 1 ). Of the 195 workers who reported body discomfort, 88.7% felt discomfort for a period equal to or longer than six months, 90.3% perceived increased discomfort during work and 96.4% reported that this was related to the workplace and 24.6% were making use of drugs to attenuate the symptoms reported.
As for the body discomfort intensity, it was found that 35.4% rated it as strong/very strong, 41.5% as moderate and 21% as mild/very mild, and 2.1% of workers did not mention which was the discomfort intensity.
It was found that 41.4% of workers surveyed felt cold, and among workers who work in artificially cold environments (n = 204), 54.1% felt cold. Significant association (p < 0.001) was found between cold perception and the type of air-conditioning used in the different sectors, and it was found that of the 120 workers who felt cold, 92.5% belonged to artificially cold sectors. The body regions most workers complained feeling cold were: hands (35%), feet (31.7%), whole body (25%), trunk (11.7%), upper limbs (6.7%), lower limbs (2.5%) and head (2.5%).
There was no association between body discomfort and sex (p = 0.136), the task characteristics (repetitive and non repetitive) (p = 0.224), performance of rest breaks (p = 0.746) and job rotation (p = 0.385) and use of tools (p = 0.303); however, there was association with the cold perception (p = 0.035).
In relation to time working in the company, it was found that 21.7% worked in the company for less than 5 years, 55.9% between 5 and 10 years and 22.4% more than 10 years, with no association of this variable with body discomfort perception.
Discussion
Adopting the criterion recommended by the OCRA method [12] , the work in the poultry slaughterhouse analyzed was classified as repetitive, as also reported in other similar studies [7, 11] .
Tavolaro et al. [29] ranked the work routine in poultry slaughterhouses as stressful and tiring, and that the consequences include musculoskeletal disorders, zoonoses, skin conditions and injuries related to animals and sharp instruments.
According to Buckle [6] , the appearance of disorders in upper limbs can be caused by static muscular overload, high repeatability, very short cycles and monotony of tasks.
By applying the OCRA index with 943 workers from a poultry slaughterhouse, a score of 7.7 was obtained (intermediate risk) with prevalence of 31.5% of diagnosed cases of WMSDs in 100 exposed workers and with a prevalence of 22.4 % of subjects with at least one diagnosed WMSD [11] .
On the other hand, when comparing two groups of six slaughterhouse workers performing the same amount of work (48 pieces), one of the groups performing the cutting task at a speed ~ 53% higher, Christensen et al. [9] found no significant difference in physiological responses (heart rate, blood pressure, muscle activity and fatigue -EMG). The authors reported that workers who performed the cutting task at higher speed had longer breaks between work cycles; therefore, the task speed and the length of breaks (between cycles) did not influence the variables analyzed. Finally, they suggest that to reduce the physical load on the body and thereby an expected decrease in musculoskeletal disorders will be to reduce the number of pieces of meat to be deboned.
Although workers performed breaks, the lack of association between this variable and discomfort may be due to poor or inadequate distribution of recovery periods, which according to Colombini et al. [12] , are essential to prevent WMSDs and conform Burkle [6] , it is a risk factor for the appearance of disorders in shoulders, arms and hands.
Colombini et al. [12] have reported that in repetitive activities, breaks should be distributed in a ratio of at least 5:1, i.e., for every 50 minutes of work, there should be a 10 minute-break for the proper physiological recovery of workers.
The lack of association between discomfort and job rotation can be related to the fact that the company analyzed has deployed job rotation only recently (three months). In addition, for the job rotation to be effective, it should be composed of diversified tasks concerning the physical demands of workers [12] .
Claudon and Marsot [10] suggest the performance of preventive measures for slaughterhouse workers to reduce the risk of UL-WMSDs, and even working with sharpness knives, job rotation or micro-breaks should be included (between work cycles). The design of the knife (action of the knife blade and muscular stress in different grips) used by workers should also be observed.
Although there is no association between discomfort and use of tools, studies have shown that their use during the working day can interfere with the emergence of WMSDs [6, 10, 28] and that the design of the knife should be further studied [10] because, according to Buckle [6] , the application of force or mechanical compression of tissues is a risk factor for UL-WMSDs.
Another important issue to be considered is the fact that workers use very sharpness knives to carry out the cutting task. Claudon and Marsot [10] found that with very sharpness knives, the electromyographic stimulation was lower in the superficial flexor muscles of fingers, biceps brachii, triceps brachii, anterior part of the deltoid and upper part of the trapezius muscles, in relation to edgeless knives; however, it remained high in the common extensor muscle of fingers. The authors suggest that knife sharpeners should be well trained so that workers perform cutting tasks with sharp knives and consequently reduce the biomechanical stress on the upper limbs.
Besides the use of tools, cold can directly influence in the appearance of UL-WMSDs and also indirectly by requiring the use of protective equipment (gloves) [6] . According to Tappin et al. [28] , due to the interference that gloves exert on handgrip strength, their thickness and design change the user's sensory feedback to a tool or object. The same authors claim that the protective gloves can act as an WMSDs risk factor by increasing the magnitude or duration of grip forces applied to the knife and/or the piece of carcass being cut.
In the present study, most workers felt body discomfort and reported that the discomfort was related to the job and increased during work activities. A longitudinal study with 1800 workers from 34 different companies found that the pain perception increased during the morning, decreased after lunch and increased during the afternoon until the end of the work shift. The study also found that the peak or cumulative discomfort measured several times a day along the workday can be used as a predictor of future pain in healthy workers [25] .
To minimize discomfort (symptoms of WMSDs), OSHA [19] recommends some measures such as: slowing down the production process, adoption of rest breaks and job rotation and increase the number of workers.
However, interventions to prevent absenteeism of workers with chronic pain can be achieved through the promotion of changes in the workers' behavior [30] . The authors interviewed 21 workers (9 men and 12 women) with chronic musculoskeletal pain and found that the motivating factors that caused them to remain performing their work tasks in pain were many: believing that work was a source of selfesteem, therapy, income and responsibility (with the company and co-workers). They also found that several behaviors were important and adopted by workers to avoid absenteeism: personal characteristics, coping with pain, use of healthcare services, acceptance of pain and increased behavior flexibility (in relation to capacity, to have less physical and mental overload and perform changes and adjustments in the workplace).
According to Tavolaro et al. [29] , slaughterhouse workers are not specialized, have no control over their tasks, and may not be aware of the factors that can affect their health. Therefore, professionals such as veterinarians could participate more actively in the education (training) of workers and not focus only on issues such of food security.
The two regions most frequently reported by workers with discomfort were shoulders and neck. Studies have shown that cold is a risk factor for the onset of symptoms in these body regions [2, 21, 24] .
A study submitted 12 women to repetitive work for 60 minutes in a cold chamber under three different conditions: 10°C (C), at 25°C (TN), and 10°C with clothing suitable for low temperatures (CP), and found that the vertical trajectories of shoulder, elbow and wrist joints were higher in C and CP compared with TN [22] . Furthermore, these changes were asso-ciated with increased muscle activation (EMG) in flexor and extensor muscles of wrist, biceps brachii and triceps brachii, chest, medial part of the deltoid, upper and lower part of the trapezius muscles, suggesting that at low temperatures, changes in trajectories can be an indicator of risk to localized muscle fatigue.
The significant association observed between body discomfort and cold is reinforced by literature [5] , which reports that cold contributes to increased risk of work-related diseases and accidents. Conform Tappin et al. [28] , food, meat and seafood industries have to meet strict standards, such as lower and upper limits for the temperature in the boning room, which may conflict with the working conditions considered healthy and comfortable. According to the Ministry of Agriculture, Livestock and Supply [4] , the temperature in the boning room should be equal to or below 12°C.
In a study conducted with 18 healthy workers in a meat cooling sector (4-10°C), no association was found between muscle stimulation of the flexor carpi radialis, extensor digitorum, medial part of the deltoid and lower part of the trapezius muscles, and the temperature of these muscles (cheek, chest, right palm, fingers, lower back, thigh and calf), concluding that the muscle strength could be related to the intensity of repetitive movements performed by workers [27] .
In the study by Piedrahita [20] , male workers of four meat processing industries were divided into two groups as to their thermal exposure (+2°C, n = 50; -9°C, n = 112), and it was concluded that in similar ergonomic conditions, the intensity of cold exposure was related to the prevalence of musculoskeletal symptoms, especially in neck, shoulders and back, indicating that cold is a factor that contributes to the onset of symptoms that cause musculoskeletal disorders.
Chen et al. [8] analyzed the thermal perception and thermoregulation of 16 subjects (8 men and 8 women) in response to temperature change in a thermal chamber (from 32/28°C to 24°C and from 20 to 24°C) with air velocity of 0.2m/s. Thermal perception was observed, as well as physiological properties including peripheral blood flow, skin moisture, water loss due to perspiration and skin temperature during the acclimatization period. The results showed that the thermal sensation, skin temperature and blood flow were significantly correlated with the reduction of the environment temperature to 8ºC. The authors reported that environments with different temperatures cause physiological alterations and recommend that this difference should be equal to or below 4°C.
According to Piedrahita et al. [21] , actions must be done to minimize the exposure of workers to cold work environments, such as process automation, improved protective clothing and their proper use, thus reducing the risks to the health of workers.
The results of this study showed that most of the tasks analyzed were repetitive, most workers performed rest breaks, job rotation, used tools, felt cold and body discomfort, being the main complaint in the shoulder region.
Based on results obtained in this study and in literature, some organizational factors of the work in slaughterhouses should be considered for the prevention of WMSDs, such as: slowing down the production process, adoption of rest breaks well distributed along the workday, job rotation between tasks with different biomechanical requirements and increase the number of workers; the use of very sharpness knives to reduce the effort required to perform cutting task through adequate training of operators in knife honing/sharpening; use of adequate clothing to the work environment temperature and the objects to be handled, respecting the biological individuality of workers, promote thermal insulation and comfort; and finally, there should be a gradual transition between external environment and working environment, so that workers undergo adequate acclimatization.
